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No Informatiori* 
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aECURm’ HSFOEMimQfi 


3 


il^psndJ.x »B» "HUM 

1st Page . . 


GUIDED MISSILES 

Acti Titie s ofc^Tod 


the follawijig information on the activities of Factoiicy !loo 456 50X1 -HUM 


from Hov^BjODer,. 1946 to September 19502'- 

(a) About the time the Germans arrived^ plans were dram up for the 

production layout of the 0KB (aiqi^rlTOntal design department )'^aad the 
Zavod (Factory) of Zavod 456 at KHIMCI and for another factQr:^^ place 
not spaclfiedd 


V- 


(.hi 


] about 150 complete propulsion ^jmi.ts ( 25 '-t 0 n and 


35'*ton) were produced at 1940 1950® 


50X1 -HUM 
50X1 -HUM 


(c) Dxaring 1950 production in the Zavod tailed off to the manufacture 
of an occasional A-4/35 


(d) 

(e) 

(f) 

(g) 


4™5 sets of assembly Jigs and component tools for the A-4/25 and 
A“4/35 engines were made in the Zavod » One set -vias retained (as 
were the OEB tools the others were despatched to an unknown 
destination by BAd- 194 ?^ 

Series production of the 100- ton motor could not begin before early 
1953o 


some 60 standard flying bombs ^ soto of native 


Russian manufacture^ were produced betwe en early 1947 and mid-'1949a 


50X1 -HUM 
50X1 -HUM 


I^t rueti.Qnal Courses were arranged for Russian Teah:nical personnel 
of P'actory in M)SC0Wo 


(h) Movemen ts of Staffs' | 

establishments eoimectad with guided missile work 


Jinformtion indil eating distant 50X1 -HUM 


(i) Awards 


personnel connected with. 


miBallTMi had received a higher pto portion of :®^rit awards’ 


thanj 
guided missiles » 


expectedi possibly indicating high priority for 


50X1 -HUM 
50X1 -HUM 


(See, Flairs 1 f 03? .layout of Factory .456 and AM5X0RB "A*' for list 

of Machine Tools 


2^ Orders for the layout of the factory yferQ signad by the Mirdstry of Aircraft 

Production^ The layout proposed, was unsatisfactory- and. in. consequence a 

of 15 20 men from the M.nistry vi.si,ted the factory for a period of 

six months and wer^ allocated their am offices & Th.e Germam were called in one 
by one to give . 


* Z"l2t21 The correct translation of this abbreviation is Special Construction Bureau;^ 


SECBKT/CQISIR0I.-C , S , 

. SECURIx'r IMFOHflATlON 


50X1 -HUM 
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50X1 -HUM 


3^ 1 [ three separate estafoUstiiiients were 50X1 -HUM 

consideration and that thalr planned production was to be 8^ 

(a) The 0KB - 10 complete unit^/month 
, K (b) The ZA?0D -.100 complete T^t s/month 

(a) An unknown factoiy with a capacitj ten tinies that of 

the ZA?0D^ ** 

/ ■ • ■* ' . . 

It shouM be noted, ^ howe'verp that tjia 0KB was essentially concerned with 
research into production technique s® 

The eonmdttee re-visited at intervals dmlng 194S> 1949j> and 1950 and one 
isenfer eventmlly" becai^ a shop manager 


0UTFI3T IM THE 0KB - 

5<^ ‘S4^WtonfrSp^ 3± pn 

In 194? 5 c<©!Bplete German Ao4 engines were asseiabled^ tested^ and despatched 
to Pacto^ KALINIHGRADo | ] these were for demonstration 50X1 -HUM 

purposes® Preparation for A«>4 Unit manufacture was in progress in 1947 and very 
early 194B to Spring 1949i. when production tailed ©ff ®^ In addition Soviet A«4/25 
Units wer© made in the OKB.^ Some were tested at the lOI test tower after it had ' 
started in Spring of 1945©' Most of the engines were despatched to Factory Mo© 88® 

1 25 were produced in all.® Russian parts were gradually 50X1 -HUM 

introduced during 1948^ after which all components were of Russian manufacture 
except th© valves in the fuel system^of which sufficiently large stocks, of German 
manufacture were held to satisfy requirements until 1949Ald 1950© Tfie tnai-n 
alcohol valve presented th© most acute manufacturing difficulties ‘■'as the work 
had to b© carried out to very close limits® Considerable experience was neces- 
sary before the difficulties caused by these fine limits could be overcome© 50X1 -HUM 

However^ the necessary preliminary work had been done by September 1950 and the 
required experience obtained® | | by that time the valves co uld 

have bean mad® in the 0KB had they desired to do so I the 

Russians were abl© to manufacture them after that datf ^ | 

J Prior to this and possibly s ubseaue:ntlvn valves wer© made at 


' 4*^473 , 5 ion Propulsion Units This was being developed duriog 194B^and,up 
to May, '1950, some 10 complete 5 motors ‘were manufactured and made in the 0KB® 

These were tested and despatched to Factory No© 88^ KALINIMGRADe Production towards 
the end of thi.s period had slor^red to odd one^s and two«s^: presiaraably to meet an 
experimental requireiBento-' | | reprea^ntati©n of a complete A-4/35 motor is 50X1 -HUM 

at Figure 2©' . 

74 two A-4/35 ton combustion chambers were constivacted with th©' heads strength- 
ened by weldi.ng stiffening .rubs to the outer casing©^ The ribs ran radially from 
the centre of the toM©* /f}) 

8© Combustion Cham bers 


During the period 1948/50 an additional 20 each of A-4/25 and A-4/35 
combustion chairtbers,, without the turbine ass©mblyj^ -^re produced^ | 

Jso ma of the A-4/25 and A^/3 5 combus t ion 


chambers had been sent to KUIBISHEy^ 


OU^UT in the ZAYOD 


50X1 -HUM 


9^' ' I although planned production for the Zavod was ten 

times that ol the OKB^ the target output was never approa,ched and that actual 
production did. not exceed three times that of th© 0KB® Apart from spare combustion 


50X1 -HUM 


aEaRiH?/oo.TraoL-t:r o 

. SECliKTfr INFOEMATIOT 


50X1 -HUM 
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Appendix 
3rd Page 


ghaatbgrs. this w ould ha-ve amounted to no more than some 14.0 motors in all:*' 

the total production at 150 'onits^ ■which is in, general agreement 


'«it|i.ithe foregoing detail#'' 

■.^§-MD...I! Q.OIi§L..!Z-^4/25/35 ten tfotor 

iPi, situation regarding jigs and tools for the complete 25-and 35-ton motors 

seems to haire beans- 

(a) One f'uU, set isas brought from Germany® 

(b) Four or five sets for @onstru.etion and assembly ■were btd.lt at KHIMKIp 

(e) Of the above 5 or 6 sets, 2 or 3 remained and the others ■were sent 
assay to an unknown destination® These sets were sent asray either 
at the end of 1949 or the beginni,ng of 1950® 

(d) Based on German me^thods, four sets of Jigs and tools should provide 
a produoblon^ eapaci.tv of 200 laytora/inonth/ ' ' ' 


50X1 -HUM 

50X1 -HUM 


Russian production figures wou3d be less than the ffieniW) ouai-muivi 


_ ^ ^the 0KB 'mre supplied -wi.th di.es for the coiniDustion ahambe.r 

DTO that these eame from outside Factory No® 45.6© 

NOJEs It was dii.fi6ult to clarify the point as to whether the Jigs and^ 
tools were for assembly o-nly^ or for ebnstruction and assembly«^ 
Further discussion., made it reasonably clear that in fact construction 
ana assembly was the prope.r deseription©^ 


J the Ge.'man engineer flEMI® knew the de-stination of 


11^ 

the tools sent away© 

M/^5- §BiLA:jy^i.ton COlffiUSTION CHAMBERS - MMUFACTURIMG PROCESS 
Xocat® seotxon 1 of venturi on co.n8 jig {Figs 3}®^ 


50X1 -HUM 


^9. 

3* 

4® 

5« 

6,0 

7® 


3 


9 


Spot mad to next section^ Section 2 (Fiis 3^ 

Spot Wisld to Section 3^ 

Spot weld to Secti^on 4^^' 

Lift and place vertically ' on expanding 

Turn oyar to and complete welds.. ’ (Figi^4)^^ 

Tack wing stringers longitudinally t© ovtBxdm o£ ±mm^ casing (Fig©^ 5)< 
eostostlDn chamber head after mchlmng ba^e flat and having 
uncarted 1<^5 nsr/.© distance pieces (Fig^ 6)o Flr^st 'wii^Med 
in poeitioBp distance pieces removed and weld ©.©mpletedo 
Qoter casir/g assembled In similar manner©'. 


^sketches indi.cate that, ms-chlned rings containing film 


eoolaat entry, ports are -welded into t he inner 
assembly as was the German praetdce, ' 
dimans.tons ars as fol.:io-ws!!- 


50X1 -HUM 
50X1 -HUM 


A-4/2, 

A-4/33 


■7 


latigth 1400 imn®, throat diameter 400 mm® 

" 1800 " 1900 3Bm®^ throat dl.am.et8r 460 mm* 


SLh»,S“(?Sf nf 

in assembly of al«.)hal e..+.rj- por.ts t.b 

®imfoust.X0r. chamber, (Fig® 8) and .for the thrart- frame supports^ (Fag. 9)®^ 

1 eF* assembly laaa 'atil.ises ■wheel troll.ey®j and, "where reqaired® raised work- 
ing oms are prsimded® Tb.s trolleys are fitted lidLth a -woofen blotsk fo” 



SECRET/COIJTROL-GaS 

SECURIH' 


50X1 -HUM 


Vi4d.'in,.i, oLUAH 
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Appendix 

4th Page 50X1 -HUM 


there 8 stands in aLl^as foll©i^s« 


50X1 -HUM 


(1) The thrust fra^ne is placed In posi.tioB and critical distances 

chedcedo' ' ■ ' 

( 2 ) The t'urbina and pmip are attached 

( 3 ) Th.e .peroxi>ia and potassim permaiiganate eqidpKBnt ia Installed 
for the’ steajK prop'ulsiori<> 

(4) Compressed air bottoms are installled^ 

( 5 ) Elect rlcal yeIws ajid cables fitted a' 

(6) Testingi^'^ . 

( 7 ) All and rivets sectired» 

QUALm OF QIOT UT 


160 - ^ I I Soviet materials were of higher quality than the 

materials used in German production* He quoted as an example the ra.stles 3 
steel used in the coiBbustion chamber noss^le inserts* 


17 o 


fha steels used in the constru^i^n of the combustion chamber were 5 

(a) 25 .x rC*Ao Carboini 0^5 0 ^ 29 % 

(25 SS^ 0 ' Q,S*A*^. Manganese 0*80 - I^IQ^ 

Gtoomium O 08 O - 1*10^ 

SiHeon 0^90 - 1 * 20 ^ 

. * Nickel 0o3Q^ 

Phosphorous and. Sulphur 0*06^ 

TemUB strength 45 » 65 Kgs/m* ( 28*6 « 4I03 tong^q0 in*) 
El©ngati©n^ 18^ naninnam.* 


(b) 3 ® X r GoA* 

-- C 30 ,Kh*^G*S*Ao) 


Carbon^ about 0*30 « 0 * 35 ^ 

Rest ©f compos.!, t ion not spsclfied* 


standard of wo.rkma nship was adequate^ given sufficient time and 
supervleion* | | all ins truetions issued to wrloian were in the 


most siirmte mmi ^ far more so than is " isual in the ^st* 
teehniquas were wi^itten and distributed, I 


^oduction 


190^ 


50X1 -HUM 

1 


50X1 -HUM 
50X1 -HUM 


TESTIM^ OF COMBUSTIO N CHAMBER.S 

These MeTe subjected tos« ’ 

?is‘aal inspectlor,* -■ 

Air pressure test (see Fig*^ jL 1 )V 
Hydcaulie pressure test* 

Bisriransional check* 

X-ray l.estlng of weMed aem^p introduced 1%%^ 

GaLiforation* 

fmetionirig test, at- Mj, umaUr >4 days after testing at the factory. 


(a) 


C®) 'weresarried ot* In +*e 0*03 (Hall 55 ) and I 

I I X-ray e:i! 3 jtiljia,t 2 .oja of all the seajns an the onter casing -ware 
”®de btib only the leingitfodiiial seams in the inner case were so tested. 


addltiomlly. 


5nX1-Hl IM 

50X1 -HUM 


,m!S carried out in tb© ,Za^3d, 

50X1 -HUM 
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Appendix 
5th Page . . 


FAOLfS F0\jm Br. TESTING; 

I finally appraxlmatel^r 5% gave trouble dui“i:og work- 


-' I ^ ^ 

shop test as follows S' 

■■.(a) 


50X1 -HUM 




i 


Trouble was encomitered with all miits comprising the first batch 
Qi e(rf)io.8ti©n chambers se tit to IdOI f or functional testsi* 

This warn paxil^ the ftolt of tmsmtable testing technique^ 
hM tel injection eontz-ol^ an^i snbseqaent rejects were rednced 
to of the rejects wei'-e remediabla.* OilL^' 2 or 3 

chafers were ccmplate rejects among the estismted 
of (A'-4/S5 3^ A-?ii/35}tested over the period©^ 

(b) .Apart from difficaltiBS with the Yates^^weldlng trot^ seemed 
d^.a - to iaeffi,eient heating and Tenti.lation troubles In the shops 
which led fo too rapid cooling after heat treatment and welding 
oj^rationBo* ■ 

21e' l^ieal examples of famlts ©ncomtered we res- 


(a) 

(b) 

(d1 

(a) 

(f) 


Ch) 


Diseontinxaty inweldso 

Internal bimTilng of the throat « 

^ Expansion Joints eraeking at welds o 
Pips fraetares^^ 

Blurring out of' injection nozzles « 

Boning of injection nozzle housings ♦ 

G-lass wool insulation around the outlet arid of the venturi sometimes 
became damp and blew up due to the steam pressure generated under 
test <5 (A-4/-25 ton motor) a' 

HoXdlpg down ]bigs fraet'uredv 


50X1 -HUM 


PRQCEDim 

23 «y B©f©et:.a wsra discusBsd with the designer and! I Scsvlet ^opposii^a 

ZASSAMOVs tfea produ^tdo^ erig;lr«er ir, charge of 0KB Mjafactare. The 

WANOV in sonjmetian «ith 

tte TO,rk" ^ASSAHO? t;ten made ari'angaments for the 0KB eriglneers to cairy out 



ihe control depaHiment kept all clerical reeordB. of the remr'Al 




25 ^ 

A Tsry full, r®5*5X't on eaeh job -was •written 




50X1 -HUM 


^ to the ZairM 'wsj;-© returned there for repair 

aaa deaJ.l- mAh by th» ZATOB xaspectc-rat.*® ^ 

[ .jiWroFACTiE.i5is m.FFicirjLTmq 

el3^tEl«a,l eMte,;a gear for fwl stores presented 
to pro,iuettoffl in the Eastern 


. ^ sEajralraTaFOKt'iATioH'." 


50X1 -HUM 
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Appendix 

"Page 


50X1 -HUM 

till- 


I ^ l ij^ldlng techragOiSM the steels used for 

C 9 irfcustion chamhe^ ftanuf actiire proved diffieilt and that the electrode used ' 
”ZLETTEES 55*^ « were not as good as their German counterpart s* 

HOTE g This difficulty is not ' apparent since the steels specified 

are readily vjelded and^, in any case, Soviet iAie,ldi3:ig techniques 
in turbo-- Jet engine manufactui^e have been established as equal 
in quality to Western, counterparts* 

HEW PROCESSE S ' 

29*^ although ZASSAMOV irfs-s excellent by . Soviet standards and 

clever in ^ierman es-Dnuaues^the Soviets had introduced no new welding technique sj 
ali were of German origin* 

30# To begin with, combustion chambers were bonderised to prevent rust but 
S\ipplies of the I#G# FARBSN material used were soon exhausted# Eventually, a 
Soviet copy of the process was made but this gave trouble as it was thicker and 
broke away, thus blocking up the holes# So far as is known, the Soviets have 
persevered with the process in order to produce rust-resistant surfaces# 

|i# The potassium permanganate tanks were made of stainless steel, but the 
hydrogen peroxide and the air bottles were. _of _ ordinary sbeel lined with 
resisting boatir^# All the SStbressed air bottles were obtai ned from outside 
source s' which tmknown the , onl y di fficulty 

experienced In the .production of ^hes# bottles the coni cal neck threadT^” 
They wei^ tested to a pressure of 300 atmospheres and 'were about 40 cm long and 
15_cm | | their content was 9 litres^ The h ydrogen per oxide 

container was egg-shaped^ about 50_®# long and 30 cm# wide# The oxygen and 
alcdh^.^cpht'ainers were and 5 ‘ca#m#, respec tively, and were made of 

aluminm# This is the standard German equipment and | | 

tanks’^ of a similar size made of aluminum were made and installed in the final 


50X1 -HUM 


missile at Factory 88# 





50X1 -HUM 


50X1 -HUM 


50X1 -HUM 


50X1 -HUM 


50X1 -HUM 


32# ^ the Soviets display great interest in mgtal spra 3 d.ng 

p rocess es# | [ this process was used more in Russia than in 

Germany and that the Russians appeared to place exaggerated value on its importance# 

I I an Institute in MDSCC W was engaged i n chromium spraying to prevent qQXI-HUM 

corrqsj^on^nd^-h. | [ samples of nickel and 

chrpmium' sprayed items | [came from this ^^Weldirjg^^ Institute# | H 


metallic 


chrom ium could be sprayed as easily as brass, copper, or ,niek6l«> 


[ the fluid metal, was sprayed by compressed air at a pressure of 4-5 atmosphe re s 


50X1 -HUM 


In the 


worxs, meuai spraying was carriea ouu with copper ana brass# 
The 35-ton THRU ST A ^4 MOTOR (PR OJ ECT I Ql) 


50X1 -HUM ' 


33 I I the following as the major differences between the A-^/25 and 50X1 -HUM 

Af^/35 ^^Q^'^stion chambers#. 

1#'^ The A-4/35 was modified to permit the flow of coolant alcohol around 
■ the section at tte outlet of the venturi^which was uncooled in the 

A« 4/25 but insulated with glass wool# ■ The modification' consisted of 
an extension construction over this section# 

(See F3^# 12 for detail^,, 


sec:heh?/cojwrol-ij.s . 

■ SECUR30CT INFORMATION^ 


50X1 -HUM 
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50X1 -HUM 


The coolant ’ oomeetirjg pipes the head of the combustion 

chamber and. the amtiLi feeding the coolant entry rings ifs re 
Increased from four to eight in' nomber© (See Fig* 13 for detail® 
The coolant pipe; shom^howoTerp is pi'esumied to continue doMn to 
further eoelant entry ports sitimted near the ventwi outlet®) 

3o . The m3mbe:r of coolant entry holes through the Inner casirtg of 
the coBbUjstion was doubled® Addirl.onaHy^ the entry 

ports were e-3bro‘5:iled to prevent Injection of alcohol into th© 
combustion space® The shr-oud also d.eflected the coolant along 
the wall of the chamber and ac:hJ..e'y'ed a more even distribution 
of the coolant film® (Fig® 14) 

OTHER M)Dm0ATIOTS 

34® (^) The choloa ms removed from the is'iput side of the turbine to 

increase rate of flew®/ 


(h) 

-(®) 


(d) 

(e) 


The hydrogen peiroxide was decomposed by means of a solid catalyst®’- 

Hie air bottles of the A-^4/25 iflrere replaced by a ring tank of 
special steel®^ (Fig® ^ 15)® 

HoB® I ~1 this was for air storage and not 

HoToPo^ as seems more likely® 


I the overall object was to move the C« of G® 

reai^wards (to allow for tl:ie carriage of more oxidant and fuel,?). 

Shortenirg of the feed pipes for this purpose caused inelasticity 
‘iflfeich was reniedied by the use of more resili.ant conrections® 


te ^(raOJECT 2^) 

35J 

I .1 asked how the A»»4 could 

be dev@l,opad to produce 1£)0 ton^ -tbrast® Dipl.® lug® ROSE.MFLATSR (feager of 
BLEIGHERODE^ also a guidance expert) had all the datailfS of this .model,® 

3^ if I ^no idea the IrrteBded use of th© I QO-tox^ eigine *^ l I . 

[ Soviet interest was 

founded on a ^®what» was good enough for the Gertrens is good, enough for us prin- 
rather than on a reaso:ti8d reqi;d.r©m@rd>®^ 

GE.HERAL G HARAC TERISTIC S . OF THE 100-ton MDTOR 

37^1 

paraffin was to be used for fuel and liquid o:xygen as the 

o-maanT;®' 

3S® The -mlgbz of 'tte lD0-4on unit was to.be 50G kgB^whii^. compared favourably 
wi,th the 430 ^Hga® of the A-4/^3' units (Fig® 16 shom main d:ima.nsions of ,the 
eottibustlon ehami:>er)® 

39o' Th.e design ©f the combustion chamber centres on a copper l.nrier casing ‘ 
b:ra.^^ed to a steel outer eas.i.rig (Fig® I.?)® Because the Ixiner easing^ wtd.ch is 
machined to form a -water coolapi!:, Jacket^^ was extremely thin^, it presented novel 
developiiant problama to the Soid.ets® 


50X1 -HUM 
50X1 -HUM 


50X1 -HUM 

50X1 -HUM 
50X1 -HUM 


50X1 -HUM 
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AppeDdiJC *B « 50X1 -HUM 
<3th Page . 


40p fhe tarbine and pimp assemblies follow the A-4 principle so far as 
fuel and- oxidant are concernade In addition^ water is pimped to the isotolant ' 
jacket and hydrogen peroxide is pim.ped to the reaction chajBber from its tank®^ 
The two extra pumps are ganged to the fuel and oxidant pimps o- 

MNUPACTURnO PRO CESSES AM ) DIFFIGUITIES 
Brazing 

It. appeared that the method of bracing copper to steel^i^ich had resulted 
from a study of several alternative processes^ was nearing final solution# 

The brazing build-up prior to hea^^ting was ? steel "flux #05 mm brass foil - 
flux - copper# flux was a whitish colour usual ly applied in lAquLd form^ bu t 


sometimes as a nowders the 

composition was ‘unknown 1 1 


brass 

foil was found to tear during the brazirg process and 


the 

Russians resorted to spraying the brass 


The reason 


had not seen the work done was because it had been 


50X1 -HUM 


This department worked for both the 0KB ar\ d the ZA?0D# It was ke:pt secret and 


50X1 -HUM 


it was not politic 

^to arnrT.bl n/y to dn with 

not directly connected#- 


1 1 avoided any show of curio sityl 


partmehts 

u 50X1- 
iThe 


HUM 


secret d epartment was under the con trol of a Russian 'Ao had a female as his 
deputy# I ^ I 'bhe woman 'Wah a most .unpleasant personality 

but could not reco llect either name# 
about 30 persons fl 


]the depart-ment employed 


J^hey used galvanising baths and carried 

out anti-eorrosion treatmeint# 

■ Since the i.nner casing was vszy thin (1 mm,#) it was necessary to main-^ 
tain positive contact over its entire surface with the outer steel casing during 
th© brMlng process# This was achieved by evacuating the space beti^/een inner 
and outer casings to #03 atmospheres and by use of an assembly jig (Jig ■, 

Fig# 1^)# The intention was to use normal capillary joint.ingj, eventually^ it ' ' 
is presumed j in an electrical fur-nace# 

43 « The combustion chamber was divided into seven sections (see Fig# 16)^ 
each section individually ur}.dergoi,ng the brazing process vddch Joined inrier 
and outer eatings together# When the section had been built up and evacuated, 
it was put into a special furnace and mounted on a horizo.ntal rotatable shaft 
and turned^ originally by hand,^ during the heating process to even the fuzing 
of the foil# Th.is ir^thod produced some 10^ successful jointsj and,,by centri- 
fuging at speed doj-ing the process^ this figure was ra5-sed to 60^# 
successes were hopa4 for#; 


50X1 -HUM 
50X1 -HUM 


44-0 Each section was pressure-tested to 50 atmospheres after braztog^ 
;-macM.^ed to finished di^TiBnsions^ aligned and <±r±IIed where rjiecessary# 

of Combusti on C hamber 


then 


45e Various. Jigs were da'ijdsed in order to aUgn the sections during assembly#' 
These were?- . 

, . QHBo zavqd 

(a) 1 cast iron cone«Iocat.lon base of venturi . 1 ’ 1 

(b) 1 prlpa locatj.on jig (Einlanfstutz^n) 1 2 

(c) 1 tlu^ust frame lugs locatio.n jig# 0 2 

(d) 6 jigs for combustion head assembly 1 set 

- 2 jigs for combus-Mon head hydrauHc test about 8 sets 

(@) Jigs for hydraulic testing of combustion chamber 1 1 
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462' The iBathod of Joiirlng section to section m. shomi in Fig® 19®- The copper 
inner casing is flanged outwards at end a After aligning one, section with the 

next the exposed edges of these flanges are welded'- to,^ether as indicated®' I I 

introdiiead a -speial welding electrode having a 1*^2^ silver content and a potassinniSOXI-HUM 
salt envelope 

472* The nexfi process involves the welding of a flanged machined ring to each of 
the adjacent steei outer casings in such a wa,y that they fom' a fae®-*to«»face joint®’ 50X1 -HUM 
The rings are prestmiably mde in sections to facilitate assemblj and are mac hined by 
drilling to provide passage-ways for the coolant water®* The sketch prepared | 

(also Fig®^ 19 ) suggests that the rings al.so,- form, a location for the welded flanges of the 
inner casing® .. At fir^t sight this appars^ a somtwhat unnacessary refin-ement T^iich adds 
greatly to the amount of machining required since a plain machined channel could other*^ 
mse have formed the coolant passage-ways®* A locating rib on one ring engages in a 
mating recess in the other and assembly is completed by bolting the rings together at 
their outer ends®' 

4Bq* The weaknesses of the system^ believed not to be finalised^ are apparent® 

Exbramely accurate fixing jigs must be employed if a tight joint is to be achieved 
and gaps between the rings obviated® The rings joining each section will of necessity 
have to conform with the contour of the combustion chamber at each joint and mil 
therefore all be different® Tolerances on the combustion chamber dimensions will have 
to eoriform to very close limits to facilitate design of the rings and their assembly 
j5.gs®^ Tire joints so 'fomed. do not appar to act as expansion joints^ and deformation 
with heat and pressure seems probable®"* 


On the other harjd^ there is no real obstacle to having a simple expansion 
joint between the two outer casing plates as was common practice 3 ji the A- 4/25 ton unit®' 

49 ®' Ibe heat transfer characteristics of the assembly were assessed by a laboratory 
outsida KHMCI and porov^d satisfactory 9 ^ 


Itir^bina Asaambly and Test Equ.i'pnant 


]the turbine blades were not produced in either the 


Jthe .rotors cariB as rough castings and had to be machined 


I 

0KB or the ZAYOD® | 
and. the blades inserted®* 

51 ®^ The turbine wa»s designed to develop .7500 hp®’ b ut thOtS© tested failed at 80^ of 
this figure ® It wa.s a development of the A«*4 turbine j 

\ attemptad)®' | |the, 


50X1 -HUM 


this was the first d es:ign of this type 
0KB should te asked to . unde rt alee this wbric® 

52 o' A turhine test stand for the lOCKton motor was contemplated in 19502^ 
GLUSHKO ordered dramrjgs for the apparatus^ which >jas intended for research into 
bla,de and nozzle design^ to be made by a technical High School in MDSCOW which 
worked mth the M)SC0W Acadeay®' Tlia test stand was made at KHIMKI and deli-^jered 
to the High School in May^ 1950 (Fig® 20 shoT^is general layout and dimensions)®' 


‘50X1 -HUM 
50X1 -HUM 


53®' I ^tha apparatus contained built-in moveable segments into 

the turbine blades are fitted® Nozzles are built in and tested at different 
pressia^es and speeds® The stand; waa intended to withstand pressures up to 40 
atmospheres and was mde 'in two parts®* 


50X1 -HUM 


It WES known as the BTU (V®T®Ee) OKBo 
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54^' One of the outstanding probleins ' in design of the IDO-ton project- seeias to have 
been the provision of ^suitable and this my wen prove a limitirjg factor in 

ultimatie developments J v 

ihe contemplated design makes, provision for pumping water and hydrogen 
peroxide in addition to fuel and oxidant^' 


HISTORY AHD FORECAST OF DEVELOPMENT PROGRESS 


56«- A number of prototype combustion chambers of 8 and 12 tons' thrust were 
produced and tested prior to September.^ 1950®^ 

57y By September j, 1950i» an jigs* and tools required for the maniifacture of the HUM 
unit were held in the 0EB« Certain parts were ready* I I 


50X1 -HUM 

Five 100-ton thrust frames had been bxillt by September 1950,. (Fig*'' 21)"*' 


59 


summarised progress thuss— 

1950 - First mock-up of fun scale unit seen by hlnw^ 

1951 Zavod jigs ready and first motor from Zavod should be ready for 
test at the end of 1951*.^ 


50X1 -HUM 


1953 - Series production could begin by about January,. 1953 (surmise on2y)i^ 

I I estimated 1^500 man-hours for eo.Tnbustion. chamber and ancillary 50X1 -HUM 

equipment production plus 800 man-hours for valves, i*a*i 2^,300 man-hours in an 
based on production rate of . 1^000 units/monthe^ 


I ^ ^ I GLUSiJJKO was to be awarded a Stann Priae in the 0 

event of the motor functioning properly, 50X1 -HUM 

HUMBERim AMD MABKIHG 


PraMiniT Numbers . 

61* For the 0KB - 100 - 00',b0 for 25-ton .motor 

101 - 00.00 " 35- « 11 

120 - oo^bo <} ibo- « 11 

experimental moter*‘ 

Ijgnfebg,— 100 *«• OOoOO for 25 ton motor 

101 - 00*00 ** 35 " " • 

. A broad secret stamp was on each drwing* 

Engine I^rking s 

62 *' •&, above markings were also stamped upon the side of one of the supporting 

lugs of the combustion chambers o ' 


63 ,’ ^ When engines had been returned for mod. Uication or :reT>a.Tr a printed 


Russian, latter was added as a suffix, e^g 0^25 a* 
had been returned for modification v/as marked Mo* 


“23^ 


lone engine which 


’ 50 x 1 -HUM 
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Page.. 


!rhese were as folloiriBS« ■ 

Engirie Pi”oject «» Series of three figures -» Series of three figuresj 


■where the first series of three figures represehted the component and 
where the second series of three figures represented the component part* 

This followed German practice* 

65* ' No factory marks were used 

CORRESPONDENCE. ^ n 


50X1 -HUM 


66* All correspondence was dealt idth by the Soviets <t 
headed sheets as here illustrated*: 


Jorr e spondence 


A 


67«- Some letters were recei*ved f rom the LOMONOSOV Institute^ IDSCOV^* They 
were headed as follows?- 


LOMPNOSOV Institute 


Your Refs 
Subject*^ 


Mbs cow* ■ 
Date* 


These were signed by four different people^ tTO of whom had Geim^ 

Jewish names*- 


50X1 -HUM 


COURSES 

Advan.ced Course ' . 

/ This course in admnced rocketry copvering all aspects was started in 
1949 (mid) for a mlmmm period of 2 years** It took place on Tuesday or ' 
Wednesday, e-very week at the II)!C)N0S0V mstltute in. »SC(Af* It 
to senior members of the staff^^and a doctor ^s degree in rocketry was attainable*? 

GLUSHKO was both leader of the course and also a leeturer©' Other 
meinb.ers were 

(1) First deputy (a Pole) 

(2) LIST 


VOTliCA. 


SEGRET/C0N!m0L-U,s; 
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(4) (LIST8-5 designer) 

(5) % ^ ^™P Designer^ name not remeiiibered | 

. (6) ARTAMNO? ' 

(7) Ai'Other 

(a) KmiLOY from Factory 88^ 

All the above had Dipl® Ing® or physics degree except ARTAMAH0?i 
ARTAMAITQIf f±n:i.shed the course a bruptly after one year^havi.ng been failed < 


50X1 -HUM 


Co-urses at 0KB 



Rerolar Lectttrers 

The Russian designer gave lectures on structoral details and^^a technician 
gave talks on production, ^details t'wice par week to an the 0KB staff lo 
examination was entailed®' 


50X1 -HUM 


GLUSHKO^ in Jiilj 1947^^ ga’ve one ^lecture to 60 members of the staff during 
which the IGCHtfc project was introduced® Ger-mans were asked how to tackier the 
deirelopment® One ^Russian said that it could not possibly be brought to fruition 
^thin five years ®^ 


Movement ef Personnel 

(a) , some 20 Russian techrd.ciansl 

[ been at THURINGEN® 15 of these had' lef^ 
mnt to Factory Ho® 


^h^ 

I of whom, some 


Two or three came back to 0KB ^ assembly s hop for two months and 
departed again in early 1950® Vfcten they were back they were very 
flush with money®' | ^ they ha4 been in a remote 

part of the ' ©ountry^ as it is standard practice under such drcum- 
stances to pay additional allowances, whidi are paid to the worker ■ 
and not t© his fand,ly® 

(b) ^ GHTSHKO .and some technicians had previously 

worked at KAZAN^-where GLUSI-IKO was concemed with assisted take-off 
units®^' 


The following detail was describedf 


as from KAZAN”?- 


Arrested by 
Soviets 
before 1941« 


50X1 -HUM 


50X1 -HUM 


50X1 -HUM 


50X1 -HUM 


GLUOTCO » Chief Designer 

SEWICK 1st Deputy 

VCETTKA 2nd Depxty 

LIST » Department Chief In Des3,gning Office 

Prof® GAB RjDELOV*- Group I^eader in Designing Office 
ATAMMO? «> Manager 

CHTJSHENKO ««» Foreman for Work pi'^eparation 

MISHENKO Foreman, of Ifechanical Workshop 

AGAFONOV Foreman for Pumps in Design Office 

«» Foreman for Hydrogen Peroxide Dept® in Design 

Offic©® 
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Ftirther^ abont 3 festers (pres^amabljr master craftsmen) 
5 Technologists 

and about 20 Specialist Workineno' 



Fre-mously associated with ATO units in KAZAN^ appears to be a leading 
' personalitj on the combustion side©' Has written a book on physics and gave 
&ctures at the LOHINOSOV Institute He was given preferential treatment 
^^d sent amy to recuperate HI' J 




ClABRIELn Professo r 


72^“ Worked as LIST* a Deputy© Ib 1949 got dnxnk and made disparaging remarks 
about the regime© Returned to 45^ afti^r 6 months in the mines «• 


50X1 -HUM 


2AS3AIOT © bJ lglO 


»■ - Engineer 


73 

I I Training had consisted of 4 

years mechanic© He had done a mechanic's apprenticeship and technical school©^ 


74« 


^AKBARW'^ Foreman 

One of three attached to 0KB on a course© 


Remained at 0KB © 


75ii^ . In 194 ^d ^<^ n the Ctermans changed .jobs some clever yomg Russians in 

from the high school P ^ | ■ 

AWARDS 

76*^ During the period late 1949 p early 195Q the leading personality in rocket 
research was awarded a first STAUN psplse©.- Another leading Russian 

engaged in rocket research obtained a lesser prise 

GLUSFIKO had been px^omised. a STALIN i^hen the 100-ton thrust motor 

was capable of operation© 50X1 -HUM 


50X1 -HUM 


I I impression that personnel cannected with gxiided missiles had 
received a higher proportion of merit awards^^than he woTild have expected^ possibly 
indicating high priority fox* guided missHes©^ 

Tim 


77i' I ^ 1946^ large numbers of ¥-1 parts broi^ght from 

Germany were being assembled by a section of the Soviet staff© L 
the air bottles and the engine e were mairafactured in Factory 456 


50X1 -HUM 


7a; 


50X1 -HUM 


40 German. ?-ls and 2Q Soviet ¥-ls were manufactured before 


mid— 1949* when production ceased©' In addition^lOO air bottles and poifj er units 
were This production was of the standard German designed ¥^-1© ' ' 


50X1 -HUM 
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Omm OF BATTIE - FER30MLITIES 
ZATOD 456 


QLUSHKO 

1^1 Chief Dasigneri^ also leader of the advanced course in rocketiy held' at 
the 3 jQM)N 0S0V Institute in M)SC0Wo Gave lecture to 60 >eii]bers of the staffs 
during which the 100-ton rocket project was introduced » He has written a book 
on physics I, and is believed to have been proinised a STALIH prize if the 100-ton 
project proved successful* Formerly associated with EoA^ToO* at KAZAHj^ and 
prior to 1941 ms arrested by the Soviets J 

. smm 

i . 

2^! First Deputy to GLUSHKO^^ fomerly of KAZM and prior to 1941 aj:Tested*^ 
WITTKA 

3j Second Deputy^ formerly of KAZAN and prior to 1941 arrested*^ 

kJ Department chief in design off ice^^ formerly of KAZAN;, and prior to 1941 
arrested J Neniber of the advanced course *' 

Prof GABRIEL07 

5V Group leader in design office;, also LIST^s deputy*’ In 1949 while drunk 
made disparaging , remarks about the regime*^ Returned to ZA70D 456 after six 
months in the mines#^ 


ARTAMANOV 

6*? Itoager of factory* kfember of the advanced course but was failed after 
one year*^ 

I7AN0? , 

LIST*s designer^ also member of the advanced course*^ 


^SANOT b*^ 19ial^ 

Sy ■ Production engineer in charge of 0,KoB* 


50X1 -HUM 


productionj^ 


I Training had consisted of mechanic's apprenticeship and 
Technical school for a total period of four years 


KURILQ7 

f j Although described as coming from Factory he WES aliO a msaber of 

the advanced course*^ 

Wj The above personalities^ vrlth the. exception of ARTAMAN07 have either the 
Dipl* Ing*’ or a physics degree*^ 




U J One of the th ree forema n a ttached t o 
he remined at 0«K»Bt» 


for a co’urse*^ After the course 


50X1 -HUM 


mSER 


In. 194 ^ 3 ? when the Germans changed jobs some clever young Rugsian.q egarm 


in from high school* 



1 OUlV-t'JK UJU-fU-io K 0 

SEcmiTi m'utmvxim ^ 
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CB 




13'^i, The foremm for ■wDX'k preparationo' 

wsmm 

14 The foreisan of the ms^chanical *tJDrkshop«‘ 


.AGAFQHQ? 

15^^^ The foreman in charge of ptimp Designated as being in the design 

office©^ 

In addition to the above^ another foreman was in charge of the %drogen 
I^roxide department who is also desigxsatM as being in the design office#.^ 

17«^ The following numbers and grades of personnel -were also glTens** 

appro3dinatel7 3 mastercraftsmieB 
,5 technologists 

20 specialist workmen 
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IJST OF mCHIHB TOOLS. 0KB Workshop 


1 Lath#f> 3 meters long^ 250 nmw capacity 
1 Ifechanical stampirig press 

1 Hand 

2 Radial drills- 

2 «» Folding presses 

3 Flangi.ng machines 

3 - Table drills 

4 Spot welding mach5.nas 

1 ^ Roll (Seam ?) weldere^ (Rollenschweiss) 

X * Hydraiillc test stand (300 atmospheres) for pipes and tanks 

2 « HydranUe test sttod (hand operated) for soldering 
1 » Tube roUer 

1 -» Ttibe bender 

1 New f-umae® for lOO-ton \mit«:^ 

I -Swlngi-ng and turning device for combustion chamber^ 

■welding maehine*^ 

1 Table shear 

1 Profile cutter 

1 Outside shears 

1 ** fransforaer 

2 Gas welders 

4 ** idieals 
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Ahhexicre ‘B' 
1st Page . . 


FKURE. li- 

« 3^* 

" Q 

B AJ 


ir 7;i 


» 8;t 

■ ' mQ 

" 13 i* 


— Layout of Factory 456 — OKB and. ZATOD 
“» /’.Representation of A-^/SS—ton motor 

Assembly jig and construction of inner 
Welding table 

«» Section of combustion chamber « longitudinal 
stringers 

« Assembly of combustion chamber head 

« Concentricity gauge^ combustion chamber asseiribly 

Location jigs «« alfeohol entry ports 

Location jigs « thrist frame supports 

^ Representation of assembly line 

«• Jl^ pressure test « combustion chamber 

« MDdification to coolant jacket Ii-4/35-ton motor 

«* Modification to coolant connecting pipes and entry 
ports 


” 14o^ - Modification to coolant entry ports 

15^^ •* Steel air storage tank 

** 16 J •• lOCMion thrust unit general layout . of combustion 

chSBi^r 

IjJ Section through combustion chamber -• lOO-ton unit 

« 18^^ - Jig »D» 

” 19*' Joint between sections of combustion chamber 

« 100 ton unit 

20#^ -• Turbine test stand 

** 21ft' « 100-ton thrust framai 
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'HVTH 

'OtL 

)% 50 .CAu«lUlfiM 

CONftMlWM 

UNl'Tl. 

AMTt CO««M*ON 
TAeMTWAHi fcm] 
COMW^TION 
UN»T*- 


ZAVOD 


SOmI 


PRESS 


SHEET ■ 
MtTAL 
WORK 


ZAVOD 

—ASSEMBLY 


SAMC AS 




ZAVOD 

M’SHbP 

/ 

Li<»HT£R. TOOV.5 
ABOUT zoo 


fERSOHKEL:- 
AlVOUr too* 120 
y’^ VyO».f^«K 



fAARCH 

J950 • Cuf AN»H& 

CAUBRAnOW OF 
CotABUSTiON UNITS 


L 

lOm 


ASSEMBLY 

-^9 '50 

lyAw/FtB l<^50 
5«^w rAOOEL RfiRt ; 


130 

MACrtiNT Tools 


6om 


2 LATHC5 
1 El^piAt drill 
I UNiVCnSAL MILUR 
I PlAnC 
I Shaper 

Z Vertical ^R'lvs 

\ BKMAIH* MACHiNC 

1 Ro\.WINO vaiu. 

2 IVfCTtiC SPbt >NfiPf W I 


Cif ANTNt 

ComBUSTioh Ch A fc^BtRS 
fHjNiP ProoPStAhp 
VAlvE 

P\APHRAft>A 


ZAVOD M’SHOP 

HEAMY TOOV5 


(^RSONNEL •- 

about 


AOm 


6>Om 


—50^0" 


PorrcD AREA EKTtKT Of OkB 


FACTORY 456 
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